Estrogen prevents senescence through induction of WRN, Werner syndrome protein.
Werner syndrome is a well-known human progeria. It has been revealed that loss of human WRN is a causal factor of this disease. Since pathological features of Werner syndrome resemble those of menopausal women and become apparent during puberty, we examined the effect of estrogen on WRN gene expression. Here, we reveal that WRN is induced by estrogen but not testosterone. Treatment with estrogen can induce WRN expression at the transcription and translation level in a human breast cell line. Forced expression of the estrogen receptor can restore the responsiveness of WRN to estrogen in a non-responsive cell line. Treatment with estrogen can block DNA damage-induced senescence. Moreover, WRN is suppressed by ATR that is activated by DNA damage, whereas WRN can be induced by ATR elimination. Our results suggest that WRN is essential for prevention of senescence. In addition, our results imply that the reduction of WRN in menopause could be an important factor for menopausal syndrome.